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(57) H3o8peT*MMe otHOCtcTCii k pOMomy o6- 

CJAHWX KOHOKH JKCnAy«T»UMOMHWX, MifMtT»- 

TenwMUi m wrr*x ciiawMH. Umwio moOpe- 



POMOKT* OOCtAHOA KOHOHMM f CHCT yWH*e- 

hmii yCTDONMftocm n/iacrupeH A««CTt*«io cmh- 
hxkiuimx yen/ma npn A«np#ccn»x. 
npeauutacupx 8-9 Mn». A*» two now 
yCtlHOKM ■ MOCTt Ae^m nipaoro npoAOflfc- 
ho ro^pMposaHHoro rwacmp« ycraMawmx*- 

IOT ITOpO*. npMH0M n«pHM6Tp •TOpOrO 
MiCTUpn »U&MptCT MINMVMM nepMMCTpl 

otpaoro fUlftCTvp*. a nep«MeTp n«p»oro »y- 

ftMpJWT MOMfcUIMM nepWMftTpi OCCIAHOA KO- 
aohmu. A*MHy xToporo yCT*H«iflHMC«OrO 
iwitcrupx ay OMpanr 6on fctueft armhw ncpioro 
hi MAMNMMy, Boxwtuyx) ptOcwro xoa» W 
pai/t*secxoA AOpnupyiotueA ronon*. nepeA 
ycrawoaxoa rroporo fUMCTWpfl OAHH to ero 
Topuot CMWuaxrr oTHOCKTenwMOTOpUB nepao- 
ro tu aemiNMHy pa&onero xoju mapaa/wrie- 
ckoA AopnMpyiouieA rwoim • M*np*»/»«M*M. 
npoTUtononoxHOM nanpaaircHHO pa6onero 
xoa> AOpHMpycuteA ronotKM. 
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kUoOpcTCKMe oimocmtcji x peMQMTy sxc- 
ruiyaTsuMOHMwx. narwemeiifcHyx n APyna 

CKMXKH, tWtt TOWO X »OCCT»H<WeHMX3 rap- 
MtTMNNOCTM OttCJflMMX XOAOHH MCTWWHCCKH- 
MM fUUCWpftMM. 

Ucjmo nao6p«rtMiHi «mxctc* noxywt- 

HMO ***CX7*XMOCTM pCMOHTO o6C*AHOA XO- 

/lOHHy It CW yitAMNlHHi yCTOP^HaoCTH 
niiacTwpeA AeAcTamo CMUMawut"* yawn* 
rip* Aenpeccttxx. npeayuua*>mMx 8-9 MIT*. 
CnoeoO ocyuiecrinxeTCfl ciieayiouiKM oo- 



B cxUXMwy cnycx«x>r ncpay* npaAOAk- 
ho ro*p«poMHHU« iwacTupfc rwjpHMrrpoM, 

60HVUIHM fWpHMCTpJ 06C*AM0A KOAOHHU, AO* 

ctJMxiOT ero it neciy Aetfxri o5c*ahoA xa- 



MMHW M yCTIMAMMMOT • JTOM M€CT« npWXA- 

tm«m rwApaiAMMecKOH AopMwpyomcA fwo- 
bkh. 3«rtM x Mtcry A^exTa cnycxawT rropon 
npOAO^wHO ro^pypoMNHUM rwacrwpw nepw- 
MerpoM, MMkUJMM nepHM«Tpj ncpsofo ycra- 
HaMM»MMOro iwiacmpx. h aa«ho«. 6o/iuiieA 
aamhw nepaoro yctanaxAHMeMoro n/wcTupa, 
na •emwMtiy, Ooiiwuiyio paOoscro xoai cma* 
paamnceicON AopMwpyomea roAotm. HcpcA 
ycraHOaxoA xtopoto ruiacmpx oamh ms ero 
ropuD* CMeutaOTOt MOCHTMkMOTopua nepao- 
ro ruucTwpfl h« mammmhy pa6onero xoAa rwa- 
paMHiictoA AopNMpyomeA ronoxxn • 
Hanpaa*iKHM, npomaono/ioxHOM nanpawc- 
hmio paSonero xoAa rHAPai*nsecxoft aopmm- 
pyioimaA roAoaxM, a aaten npow3toA»T ycT»- 
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HOiicy iTOporo nAAcrupa anaxAecT c napaw* 
m noAHUM nepcKpwrviCM nepaoro narpyCxa no 
ice* eroA«HMc. 

Onm csMAOTCiifcCT*yer. hto npM peMOKTa 5 

KOAOHH 140, 146. 1 68 K 1 78 MM ftpM fKWyHCMMK 
TOHHO* HH^OpMaUMM O A*HCTAHTenU<OM nO* 
PMMOTpO ftMyUMNMtA nOMpXHOCTM KOAOHHM 

(noxuiHMJi MaMeptrrajia napMMerpa. MMepe- 
hmji npM cnycxe TpyO • exsaxtiMy Ana axcne- 10 

PMMtHTj) OflTHMIMHUM AAAAeTCA MITir • 1 

hh no AH»Morpy ham 3 mm no nepHMflrpy, TO 
ecrb nrfWx.+3. B atom cAycao oceeoo yc*- 

AMA M ACaAAMUe » URItMMAPa A0PM4 npM yCTO* 

Hoaicarwacmp«HaxoAmaapaKOMaMAyeMi« 15 
npeAe***. Aocntraeiai KaAeamaa repMcnw 

HOCTV. 

npM wcnoAWoaaHWM npoMaaoAcraaHHoA 
kh^opmjumm o Tonupuia ctohkm TpyCu a MM- 20 
Topaua peMOMra pexoMeKAytrca npHMMMark 
rii-n*t*+6. 

BoA^uiMMcrao TpyO cornacMO mmoiwmc- 
acmmwm aaMapaM mmoiot AeAcTaMraa^Mua 
•neiuHMA m oco&amko anyT pan HHAAH»MeTp« 2S 

npM5AH3MTailbHO HI I MM COAWUM KOMMHAAb- 

mux amahcm**, mo haxoamtca a npeaeAax m a 
cooTMTCTaMM c AonycxaM* no rOCTy, KpOMO 
toro. pa60Ta c iamriacniM HararoM a npeAa* 
wax »6 mm anonMo npwMACMa m ho atOMaaer 30 
npaauuiaHua AonycncMux Marpyaox. 

flocae ycTanoaan napaoro naacTupa 
aHyTpaHHMAAMtMaTpdMMnepMMtTpnw co- 
oTaflTCTBOHHO cocraaaaiOT 

d«i - <W« -2d- d^iji - 6: 35 

n»Mi - ^t(dt*ct - 2 djrTimui - 18. 

Cwrraa, *rto eaaAOMna o 6m\ *ngm,*ax- 
xe omtpamc* na npoMaaoACTaannyo *oxy- 
MaHTaqtio (d»«.« m fWO. A*a ysacTi* 
AaoAMOro nepexDMnta cotajcho MeioAMxe 
•uOnpaioT itiMMAfNTNuA AHaMcrp •ntume* 
noaapxMocTM dj m napttMarp Hi •Toporo n*a* 
CTwpa 

<h - dwi ♦ 2 - <W -6*2- d^ € - 4: 4$ 
n2 - n**! ♦ e-Hnu- 18 - 6 - rw« - 12. 

TaKMM oOpasoM, npM awoope nepaoro m 
atoporo nAacrwpoA paxoMeHAyerca no***- 
uar> n 1 - (W ♦ 6 m H 2 - O •** - 1 2 (n pn 6 - 3> 

B 3Ma^«MHM rh Motyr Curb aKCcenw xop- 
permaw no peayAtTAraM ycTanoaxM nepaoro 
naacTupa. Ecam ycMAwa Ma AopMnpy»ma« ro- 
Aoeie npM aro pacumpeHMM oxaxeTca *h*w- 
t en who mmacb HopMaawMoro (14-18 1) - np*u- 
Has toto, trc AaftCTawTaAkMoa rw ooAuue. 
rh oiaAyer awOpaTfc yaeAHsaHHUM ha 2-5 mm 
copaSMapHO cranaHM yMeHtuieMMa ac*ctam* 
TeAtHoA oceao* cmau. ocam yctiAMa oiaxaTC* 
•uiua Kopny, ri} CACAyar yvenkuiMTw coot- 

•OTCTayiOmMM 06pd30M. 



TaKMM o6p»30M t % HapaacMcny n 1 > 
>n»M.K > rh yuecTHu oieAytotUMe AOnoAHe- 
HMa; 

ni-n* M + 6:rh-n t «ji-i2 ±C2-5). 

AAMMy napaoro nnmctupn •u5mp««jt tii, 
hto5u nepespwrw A*$err c AOcraTOHnwM ne- 
pexAoctOM aaepx h bhrs 1 5-2,5 m). B wmmm- 
ny napaxAacra eaaAyar awSMpaTw a yca- 
aaMMitx np«AaAax*yaaAHSHaaa mam yMaH^uiaa 
aro a saaMCMMocm or crcnaMM AocroaapHO- 
ctm MK^opMaitMM o paaMapa m MecTa Aa^exTa. 
P/mn* aroporo riAacrupa npexgia acero aoa- 
xiia cooTaeTcraoMTk c aanacoM AnwHe ac- 
#axTHon naCTM KOAOMHM m napaxpMaaTb coot- 
aercTaynutHft y*acTox napaoro naacrupa, 

CsMraa. hto nepauft nnacTupw ycraNoa- 
aaM a TpefiycMOM Mecre m otecncHawo saaam- 
Moa napaxpwTtMi Aa^exTa c napexAacroM no 
AAMMa, npM auOopa pa>4epoa m cxcmu ycra* 
NoaxM AToporo naacTwpa aoaMOXNu cacayx> 
mna aapMAHTu. TaxMOAorMa ycTaHoaxM aoac* 
rypa axAxxdaT tpm arana: pacuiMpeHMe Ha- 
MAAWHofo ysacrxa aaa aauanAOMMa nAacrwpx 
c oficaAHOA koaohhoA nyraM ararMaaNMa AO- 
pMMpyxMuea roAoaxM noA AaaaeMMeM fmapo- 
AQMxpaTOM na acAMMMwy ero xoax -1,5 m hom 
yAOpxcaHMM nAACTvpa or ocaaoro cmcuucmmii 
ynopOM ycrpoAcrsa: pacuiMpeH** ocHoaNoro 
ynacrxa naacTwpa npoTarMaaMiMM AopHMpyn- 
tuaA roAoaxM (o0w4ho 6aa AaaaaNM*) vaAaaon 

CMCTCMOM, nAACTWpW npM 9TOM DJ jrpyX4flTCA 

ot ocaaoro aoiAaAcraMa ronoaxM sapea na* 

HaAWMUM paCUiMpCMHUM yUCTOX KA XOAOMMy; 

aanpeccoaxa pacuiMpaMHoro naacrwpa mmo- 

rOXpATMMM npOXOAOM A0PHMpyX3UlCM rOAOAKM 

noAAaaaeMMeM. 

OnacHOCTw CMeuieHMa naacrupa no xo- 
AOMMeaoaHMxaar hx aTopoM aTaneycraKoaxM 
MJ*ia HCAocTjTosHoro Muenn«MH« Masa/jwHO- 
ro pacuiMpeMHoro ysactxa, ••anpMMep npM 
jMAHMTeAtHOM MecooTaaTCTMM Hararoa. npn 
MXAOcraroMHOM mam otitMiiaraAbHOM MaTara 

MAMAAWHUM yNACTOK nOCAC paCtilMpCHMa MO* 

Mr 6wtv HtAOcraTOMMo npMxtar x koaommc. 
npM 6oAwuiOM mjOutoshom Narara rMAPOAOM- 

KDaT npM 340AM MOM AAAACHMM MOAteT Bf AMyife 

roAoaxy a naacTupv ha MeiMatMreAkHyx) 
«<acrw caoero xoAa. 

BropoA anacTMpw awnoAHAeTca c ncpM- 
MerpoM corAACMo pexoMAMAauMM. ahmma npn- 
MMMAcrca a cooTAercTsMM c aawmoA napaoro 
ruiacrypa oaioc 1,5-2.0 m. now cnycxe hmjx- 
mmm xohcu pacnoAaracr ma 1.5-2.0 m mmaca 
Topoa nepaoro naacTupa. A^ei - pacuiMpe- 
55 HMa MAHaAtHoro ysacTxa c paarpyaxo* aapx- 
Maro ropua nAacrupa a ynop Aopna. oatcm 
nporarMaaMMt AopHMpyxomeA 'oaoaxm 6a 9 

AAAAAHMX ■* paCUIMDANMa OCMOAMOM NlCTM M 

sanpaccoaca nAactupa a MacxoAbxo npoxo- 
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AOS AOpxxpyioatft* rono*** nOA a« 
120-150 writ**. 

TiKMM OfipMOM AOCTMrWTW rapAKTMpO- 

•«HMoa pacumpAMMA K*wwHoro yucrxa na 
nMHWft xoa rHAPOAOMRprra, tax ux nap*- 
Mttp atoporo fuiACTwpfl hi ynjcnca muu Top- 
ua nepaoro hi 12 mm k«kwui« nepMMtrpa 
06CJAHOA KanoKHU rWi h ptcumpeHHt npo- 

rafoocytutcny • OesonopnoM pwm*y Hp- 
nooieAy»iUHM nporsruMMMM AWimpyiouiafl 
roAoaxM 6aa a»x™«** «*«cmp¥ am6© yiw 

3A CH6T AAllAflAaHMA NrOAWfOCO 
yHACTKJ » K0AOHH6. Jlttte CMABiaafTCAaaapX AO 

ynopA piCUiMpiHHUM ynacncoM ■ T0pai| nap- 
ptoro mucmpfl. Ynop oOocno^ew HiAawwa, 
Tax xax nep«*4«Tp pacuiwpeHHOro yHAcnui 

•TOPOfO l?IUCTW|MI 6 mm (no AH»M6Tpy ha 2 

mm) npaawuiaaT aMyrpeMWOX) noaepxHocr* 
nepaoro rvwcrwp* 

n2-n^. t -rw.-i2-n«u«>6-e. 
PacuiMpeMMd ochobnoA hactm wcporo 

rwaCTWpA HA KeA AA AftMMft npOHJAQAMTCa 

AopHnpyiomeA roAoaxoA Oea aim«««. c 

MHHMMS/IVHUM OCAAUM yCKAMAM, HTP TAAACA 

hckaiohsat cny«aAHOCTv- nAACTMpw rapAMtM- 

POAAH OT CMAmeHMA no KOAOHMA MA AAAMHMHy, 

npeawujAwmyo cnaimAAkMO npeflycMorpcM- 

HOA CMAUIAHMA. XCAfAA WHO pASMAUtAATC* • 



cooTMTCT«y«nuaM m#ctc. no a mpct t 10 n«pe- 

KpUt AA^AKT KOAOMMM. 

O 0 P M y A A MAOOpAfAHMM 
CftOCoO DAMOHTA OOCAAHOM tOAOMHW. 

5 ikabhaioiamm cnycx * macty A*t**Ta o6caa- 

HOA XOAOHHM fiTf* npOAOAWHO rO$DHpOMN- 
HWX n«ACTMpAA M MX OOCilAAOlATAilkMyiO 
yCTBMOAKy AMAXAACT M npMXATWA X OOCAAMOW 
EOAOMHA rHflpAAJIMH6CX0A AOpMMpyXHUeA TO- 

10 AQAXOA, OTANNIAmHAO TCM, NTO. C 
U AAkK> nOAMUMHMA a+*#KTMIHOCTM pAMOMTA 
OOCAAHOA KOAOMMM AA C*AT yMJIMWWi yCTOft- 
SMtOCTH tlAACTMp-A ABHCT1HX> CMHHACIUHX 
yCMAMA npM JtanpACCMAX. tipAAUIDA«>UlHX 8- 

15 9 MTU, ffA ptM i A T p napaoro ycTAHAaAMaaaMoro 
itAAcnipA amOmpaot 60/uuia nApMMATpA pe- 

MQHntpyAMOA OCCAAHOA KOAOMMM. HAPHMAtp 
ATOpOTO yCTAMAAAMAAeMOro OAACmpA bm6m- 
paxnr mahwbhm na pMMATpa napaoro ycraKAA- 
20 AMaaAMoro naacTMpa. a aammy ATOporo 
yCTAMAMMaaaMoro iiaactmpa •w6npacT 

OOAfcUJAA AAHMA flApaOTO MA KAAMMMMy, COAW- 

uryo paSoNAro xoas rxApaaAwsecxoA aophm- 
pyiotueA roAOAXM, npMHAM nepAA yctamoaxoA 

25 aTOpOfOnAACTWpaOAMMMAefOTOPUOACMAmA- 
WT OTHOCMTAA MtO TOp4*A OOpsOTO Ma aAAMHMMy 

paDo*Mro xoa* rMApAaAMHACxoA A0PHMpyx>- 
uiad ronoAXM a MAnpAAAeHttM. npon«aonoA«- 
mom NanpAAAAHMO p*6ostro xoa* nwpif 

30 AMHtCKOA AOPHMpyWIUaA fOAOAXM. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter P^ are 
respectively 

dinl = din.str. - 26 = din.str. * 6; 
Pinl = ^(din.str. " 28) = P^str. - 18. 

Assuming that the information about dmi and Pini also is based on the manufacturer's 
documentation (din. str . and Pin.str.)> f° r A e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = din. s tr. - 6 +■ 2 = din.str ' 4 ; 

P2 - Pinl + 6 - Pin.str. - 18 - 6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual ? m . s n. * s 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > P^str. > p 2 : 
Pi = Piastr. + 6; P 2 = Piastr. - 12 * (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20- 1 50 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing P^str, a™* expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl = Piastr. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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